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Dfor younger patients with an anticipated normal life span.
We were able to get short-term follow-up on 23 of the pa-
tients managed medically. Eleven of the 28 grade I injuries
resolved. An additional 5 showed no change, as did 5 grade
II injuries. Only 1 patient with a grade II injury ultimately
underwent an elective operative repair, which was done at
the surgeon’s discretion because the injury remained stable.
This seems to underscore the safety of medical manage-
ment, at least for low-grade injuries, and emphasizes the
need for improved long-term follow-up, because it is
similar to the treatment regimen for medically managed
type B aortic dissection. Only after the patient has been
seen in follow-up with serial imaging would we potentially
consider, on a case-by-case basis, modestly liberalizing the
blood pressure goals.
We conclude that not all patients with BTAI require
repair. Patients with grade IV injuries are often moribund
and require emergency procedures, which are associated
with a high mortality. Grade III injuries with SSI should
be urgently repaired. Those without SSI may undergo de-
layed repair after initial medical management. Grade I
and II injuries are amenable to nonoperative medical man-
agement alone. Only some injuries resolve, but the risk of
late rupture seems very small. Patients with concomitant
central nervous system injury, for whom antihypertensive
therapy or b-blockers might be deleterious, or those with
SSI suggesting a greater risk of rupture, may also be candi-
dates for repair. TEVAR, although an attractive option, is
associated with a real risk of complication. Among patients
treated medically, mortality seems related to associated in-
juries and overall injury severity rather than to the aortic
injury. Finally, aortic variants such as the bovine arch may
be a risk factor for BTAI, but more study is necessary to un-
derstand their significance.
References
1. Parmley LF, Mattingly TW,ManionWC, Jahnke EJ Jr. Nonpenetrating traumatic
injury of the aorta. Circulation. 1958;17:1086-101.
2. Akins CW, Buckley MJ, Daggett W, McIlduff JB, Austen WG. Acute traumatic
disruption of the thoracic aorta: a ten year experience. Ann Thorac Surg. 1981;31:
305-9.
3. Fabian TC, Richardson JD, Croce MA, Smith JS Jr, Rodman G Jr, Kearney PA,
et al. Prospective study of blunt aortic injury: Multicenter trial of the American
Association for the Surgery of Trauma. J Trauma. 1997;42:374-80; discussion
380-3.
4. Kato N, Dake MD, Miller DC, Semba CP, Mitchell RS, Razavi MK, Kee ST.
Traumatic thoracic aortic aneurysm: treatment with endovascular stent-grafts.
Radiology. 1997;205:657-62.
5. Demetriades D, Velmahos GC, Scalea TM, Jurkovich GJ, Karmy-Jones R,
Teixeira PG, et al. Operative repair or endovascular stent graft in blunt trau-
matic thoracic aortic injuries: results of an American Association for the
Surgery of Trauma Multicenter Study. J Trauma. 2008;64:561-70; discussion
570-71.
6. Demetriades D, Velmahos GC, Scalea TM, Jurkovich GJ, Karmy-Jones R,
Teixeira PG, et al. Blunt traumatic thoracic aortic injuries: early or delayed
repair—results of an American Association for the Surgery of Trauma prospec-
tive study. J Trauma. 2009;66:967-73.
7. Agostinelli A, Saccani S, Borrello B, Nicolini F, Larini P, Gherli T. Immediate
endovascular treatment of blunt aortic injury: our therapeutic strategy. J Thorac
Cardiovasc Surg. 2006;131:1053-7.The Journal of Thoracic and Ca8. Lee WA, Matsumura JS, Mitchell RS, Farber MA, Greenberg RK, Azizzadeh A,
et al. Endovascular repair of traumatic thoracic aortic injury: clinical practice
guidelines of the Society for Vascular Surgery. J Vasc Surg. 2011;53:187-92.
9. Malhotra AK, Fabian TC, Croce MA, Weiman DS, Gavant ML, Pate JW. Mini-
mal aortic injury: a lesion associated with advancing diagnostic techniques. J
Trauma. 2001;51:1042-8.
10. Gavant ML. Helical CT grading of traumatic aortic injuries. Impact on clinical
guidelines for medical and surgical management. Radiol Clin North Am. 1999;
37:553-74.
11. Neschis DG, Scalea TM, Flinn WR, Griffith BP. Blunt aortic injury. N Engl J
Med. 2008;359:1708-16.
12. Paul JS, Neideen T, Tutton S, Milia D, Tolat P, Foley D, et al. Minimal aortic
injury after blunt trauma: selective nonoperative management is safe. J Trauma.
2011;71:1519-23.
13. Caffarelli AD, Mallidi HR, Maggio PM, Spain DA, Miller DC, Mitchell RS.
Early outcomes of deliberate nonoperative management for blunt thoracic aortic
injury in trauma. J Thorac Cardiovasc Surg. 2010;140:598-605.
14. Azizzadeh A, Keyhani K, Miller CC III, Coogan SM, Safi HJ, Estrera AL. Blunt
traumatic aortic injury: initial experience with endovascular repair. J Vasc Surg.
2009;49:1403-8.
15. Starnes BW, Lundgren RS, Gunn M, Quade S, Hatsukami TS, Tran NT, et al. A
new classification scheme for treating blunt aortic injury. J Vasc Surg. 2012;55:
47-54.
16. Rabin J, Chi A, Neschis DG, Griffith BP, Scalea TM. Blunt aortic injury in a pa-
tient with prior coronary artery bypass surgery. Ann Thorac Surg. 2012;93:294-6.
17. Neschis DG, Moainie S, Flinn WR, Scalea TM, Bartlett ST, Griffith BP. Endog-
raft repair of traumatic aortic injury—a technique in evolution: a single institu-
tion’s experience. Ann Surg. 2009;250:377-82.
18. Mosquera VX, Marini M, Lopez-Perez JM, Mu~niz-Garcia J, Herrera JM, Cao I,
et al. Role of conservative management in traumatic aortic injury: comparison of
long-term results of conservative, surgical, and endovascular treatment. J Thorac
Cardiovasc Surg. 2011;142:614-62.
19. Finkelmeier BA, Mentzer RM Jr, Kaiser DL, Tegtmeyer CJ, Nolan SP. Chronic
traumatic thoracic aneurysm. Influence of operative treatment on natural history:
an analysis of reported cases, 1950-1980. J Thorac Cardiovasc Surg. 1982;84:
257-66.
20. Burkhart HM, Gomez GA, Jacobson LE, Pless JE, Broadie TA. Fatal blunt aortic
injuries: a review of 242 autopsy cases. J Trauma. 2001;50:113-5.
21. Pate JW, Gavant ML, Weiman DS, Fabian TC. Traumatic rupture of the aortic
isthmus: program of selective management. World J Surg. 1999;23:59-63.
22. Fabian TC, Davis KA, Gavant ML, Croce MA, Melton SM, Patton JH Jr, et al.
Prospective study of blunt aortic injury: helical CT is diagnostic and antihyper-
tensive therapy reduces rupture. Ann Surg. 1998;227:666-76; discussion 676-7.
23. Lang JL, Minei JP, Modrall JG, Clagett GP, Valentine RJ. The limitations of
thoracic endovascular aortic repair in altering the natural history of blunt aortic
injury. J Vasc Surg. 2010;52:290-7; discussion 297.Discussion
Thomas E. MacGillivray (Boston, Mass). I thank the Associ-
ation for the opportunity to discuss this presentation. I congratulate
Dr Rabin on his excellent presentation and thank him for providing
me a copy of the manuscript in advance.
I am sure that there are many surgeons in the audience who
remember those days when all victims of blunt trauma who had
a widened mediastinum were whisked away for an aortogram.
The small percentage of patients who actually turned out to have
an aortic injury were taken to the operating room for emergency
aortic repair regardless of their other life-threatening injuries.
In the 1980s, Akins and Hilgenberg were the first to report
the then very controversial practice of delaying aortic operation
with aggressive anti-impulse therapy for days, weeks, and even
months. Subsequently, centers reported that surgical, later re-
placed by endovascular, repair could safely be delayed while the
other life-threatening injuries either declared themselves or were
successfully managed.rdiovascular Surgery c Volume 147, Number 1 149
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DRabin and colleagues have presented their contemporary series
of 97 patients with blunt traumatic aortic injuries. With high-reso-
lution CT angiography, they have developed a grading system that
not only confirms the diagnosis of aortic injury but also helps guide
the management of these complicated patients.
Their group has recognized that blunt traumatic aortic injury is
in fact a spectrum of disease. The ultimate fate of these patients is
usually determined by the other organ injuries and not the aortic
injury. They have also reinforced the principle that definitive aortic
repair can be safely delayed while the other injuries are managed.
They have now taken a further step, and perhaps a leap, in suggest-
ing that some of these injuries should be managed without any
repair at all. I will limit my questions to two.
Dr Rabin, in your conclusions, you have recommended nonop-
erative management rather than delayed operation as definitive
therapy for grade I and II injuries. For grade I injuries, I suspect
that nonoperative management has unknowingly been practiced
for years, given that many of these injuries once went undiagnosed
because of the limitations in imaging of the time. In your non-
randomized patient series, almost two-thirds of patients with grade
II injuries underwent TEVAR, and they ultimately had a 95% over-
all survival. Among the nonoperatively managed patients with
grade II injuries, there was a 50% mortality, although none of
the deaths were attributed to aortic injuries.
So in the absence of a prospective protocol, what were the fac-
tors that determined whether a patient was managed by TEVAR or
medical management alone? Do you think that this selection bias
was at all important in potentially averting aortic-related morbidity
and mortality?
Dr Rabin. Thank you very much, Dr MacGillivray, for your re-
view and comments and excellent questions.
With regard to the grade I injuries, we agree that probably a lot
of these were never detected in the past, and it is only with the
modern CT scanners that we find these. Thus by default many
such injuries have resolved without our even knowing.With regard150 The Journal of Thoracic and Cardiovascular Surgto grade II injuries, that is a more difficult area even for ourselves.
I think this discrepancy that we see between those that were re-
paired and those that weren’t reflects the wide provider variability.
We believe this was one of the primary factors in determining who
underwent repair and who didn’t. Other concomitant injuries and
that many patients are lost to follow-up were other factors in the
decision to repair.
Moving forward, we are trying to put together a dedicated aortic
group to regularly review the data and get a better protocol-driven
approach to these difficult patients. Even though we may not oper-
atively repair these injuries, it is still not the end of the story. For
patients with even a small pseudoaneurysm, this is not definitive
treatment and such patients require medical treatment with
b-blockers and continuous follow-up with serial imaging to deter-
mine the natural course of the injury.
DrMacGillivray. Finally, your follow-up period for the surviv-
ing medically managed patients was, on average, only 3.8 months.
Among the patients with grade 2 injury, only 7 of 35, or 20%, were
actually managed nonoperatively. So in the absence of randomized
data, with only a minority of patients receiving nonoperative man-
agement and without longer follow-up, do you consider your anal-
ysis robust enough, and do you feel really confident enough in
recommending to us nonoperative management in these cases?
DrRabin. I think that in these cases we have found that the risks
of repair are not benign. With 2 of 45 patients dying and 5 having
major reinterventions, this needs to be weighed against the risk of
rupture, which is very rare in our study and in other studies that
also assess late rupture. As we monitor these patients, it has to
be taken on a case-by-case basis. We look at their other findings
within the mediastinum, whether there is any evidence of SSI,
such as significant hematoma, or in cases of head trauma, if we
could not provide adequate b-blockade for these patients, we
would likely have a lower threshold for repair. So, while strongly
considering nonoperative management in these grade II patients, it
is not such a simple approach.ery c January 2014
